Experimental ischemia of porcine growth cartilage produces lesions of osteochondrosis.
Osteochondrosis is a disorder of growth cartilage in which a focal failure of blood supply has been proposed as an important initiating factor. In the present study we investigated the effect on epiphyseal growth cartilage of experimentally interrupting the blood supply to a limited area of the distal femur of growing pigs. In 12 pigs, a thin full-thickness cartilage slab was removed from the abaxial margin of the medial condyle, thereby transecting a limited number of cartilage canals. The pigs were culled 1, 2, 3, 7, 14, 21 and 29 days post-surgery. The condylar cartilage was studied histologically, immunohistologically and by use of the TUNEL method. The transection induced cellular death of cartilage canal elements followed by cellular death of chondrocytes within the deep layers of the resting zone of the epiphyseal growth cartilage. However, in the superficial layers of the resting zone, chondrocytes appeared to proliferate into and subsequently chondrify some of the necrotic cartilage canals. The dying and dead cells were TUNEL-positive, but active caspase 3-negative. The loss of vascular supply induced increased VEGF-immunostaining in chondrocytes surrounding the affected area. We conclude that transection of cartilage canals produces chondronecrosis in the deep resting zone of the epiphyseal growth cartilage similar to that observed in spontaneously occurring osteochondrosis.